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Althoiifh sony a^srplos of tho ho&olysla CQ-fo) &&; 
hnixmlyeia Cb~~»u) of tha o^ygea^^ygsa bond In cranio
yerouicos are irOTn, the process appears to be irreversible* 
end beupito attempts to frioci then* no snipples an yoi 
are looois In which a peroxi&e bond la fomod to i&va an 
organic peroside, by either colligation of two HO* radicals, 
or by coordination of nuclcephilie and electro;>hillc oayyoa* 
I-Ii the preparations of organic peroxides start with. the 
pr&~£or$Gd 0-0 bond <a) in aolecular oxygen, or Cb) in 
none otaer porosdUic molecule* su ch  an h /d ro g o n  p e ro x id e *
Tim autoxi&ation. of h/drocarbon by ainoophcrio 
cer/goa h m  long boon Imawri to  produce by dpoporoxluoo end 
illnlbyl peroxides* Crlsg-se, Pila, and riy^aro (If) 
ohowod that tas first product of the cut oxidation of 
c y o lo h e n e n e  was a  h y d e o o G ro rid o  c o n ta in in g  && o ? -o lo fiiid c  
bond, end ^iTlnp cyelo lo~3~o1 on reduction*
Until that tine it waa thought that c&toxidatlon of 
m i olefin resulted in direct addition to the double bond,
to  £$%*$ a  achXevl a  fnnXnn$,€^*f . a# ay
O w  >
h & ia r *  l la a a r  g a l h io  a a ^ M s k s  s  C43) a t:a a  ■'
th-ot fs«a tjtm ^ n x n in  : trm In f sat not £nxxmcI ay alaate 
CM* n ^  Tilton# tat by a Sana aaasleol aksla nocii&al^ , 
v h  . <. S  1  S - I S  I t  t  r t  . t  S I S ;  ^  S
aSa rn aa, oa,.a;!a ye a;ii S sr* a a./;, ft &cll* i#o*
.,.. fy
.aS l ..i ; ; i 4.0*. -r ii*
a a a  n  .ax ^ .a*
•otc «
assa o f a a ta a ld a tla a  o f  t in  list'noanSon dasaaaa 0 : 1  
tlx# s t a b i l i t y  a f  th e  t^ ta ita a lo te : Sana a a filn a lf im !
h a d  t;tva- .SS;n m  . e:S r- c tty ga /-. r r ' ly 
th is  aatl.i©dt beaoaao th s  fn m  rad laaL  ta  MesansMa a t c h i l i  sad* 
Sm s th e  t& x tm lik t tm i o f  cansM% ie im lia %  m i  ay0lSasaoa%  
in  tha l ia js i l  Sinsa la tw n :a  CCS $rt£ 1 % to  i t tm  fMSxcxyS**
C H S S f t  hy:ir# :K aaa a l^ # t
!sSaonerm .dtaf sad ^ t^ m m '^ i^ ^ o n X n n ^ n o x n ^ o in  res p e c tiv e ly #
* ^  «. • ,  L  , #
Q $^Q r'm ,& ± £ tm  anpm om ^l^ m o m im t  ^ S ly
s a is a if la n t  Ihari s t r a le fS ^ ia ir f  t  ssSsnno, ?uvt o x id a tio n  
oera?a mom % r a iS ily  a t  a t a r t !  m tf e m tm  s to a , tail, la o a t  
r » U i y  a t  a iM ia n r y  carbon latcxs# f u s  d a e a lia  r s s & ly
**28—
ylTeo a anyaialiine {44) in ilia Opposition,,
a n  ■ux2'V.%jl&jclohoxm%Q in similarly autoridisod to give 
l-aelfc^lcyelchoxyl hydroperoxide (4S), but eyololicnyX 
ho-drop^xwiSo itself is leas readily farmed*
dircinht-<fiaiii pso^afllns arc eo^arstiYcXy ln&rtf 
obA ri.¥a a laixiur© of Iiydrop^imides end clialkyl peroxides 
fee-; which. the separation of individual compounds is 
difficult (4G)§ branching of the chain, hoover, permits- 
the mrtoxicintion ta occur ssore readily at the tertian 
careen ©ton*
fha anioxi action of hydrocarbons la the gaa plw&ae, 
uaaua iay&rogan broT4.de (4?) or s raury vapour irradiated 
frith ultra-violet light (48) an the catalyst, hoc also 
been. investigate* fha t r m  radical chain reaction 
is initiated fey abstraction of a hydrogen &io& from the
hydrocarbon* in the first ease by a free bromine atom, ansi
in tea ©oconA case by a seroory atos ??I.dch has been raised 
to an one!ted state by the absorption of radiation 
Ilg ho — — — ■— > Hg*
Kg* * OH, .———^ !Ig 4* CKrt* 4- II*
\Tf, O
c.ecent word or: the lotr temperature enterIdatlon of 
oryonomet&XXle compounds, such ©a Grlynard rodents (id) 
(50) indicatoc that these reactions nay provide? a general 
r«c-lhod for the preparation of ally! hydroperoxides# It
** ifj J*"*
has been su .yyo c io .il (5 1 ) th a t  t h is  T osaction  a ls o  ffe  lio n s  a 
I ,o, - o- ly 15.0 m ec; ion! sis.»
Cb)*  The p v re n ido ra?oup i as a  rm e le oh h t l i c .. jm fM lh li  »
(i) -IIaoleca.:dXla at lack of hyuooibn paocmUo on a
s a ta ra tc .d  c a rb o n  e ts n *
j^/S rogoct p o ro r id s  m i l l  r e a c t  w ith  &1<* 1 en igm a^ 
i:\nd 3al-X'ioaato% alcohols, esters, h&Xidca, and olefins, a  
form afyl l^droporoaicla©* Similarly hydroperroxo o vn.re 
raort with tha same raagants forming diallyl percdlnor*
/ i l l  ta o ro  r e a c t io n s  p ro ce e d  b y  a u c l^ o p h ilx c  a tta c h  o r r e  
porraido iroXeoiile or anxon*
Gasper ooft TlXXigor (52) obtained ethyl Ixydnop:,; oxide, 
the first hy&ropcroxlAe to be isolated, by the reaction 
batwaea diethyl imlpliste and dilute hydrogen, peroxide in 
the presence of m> esseoo of alsali* i,tner prbicu,^  
secondary hydroperoxides, for ensmpls, a- and Mdrf^yyl 
b-ycroperasides (51), hsve since boon prepsr;.a by this rotation, 
bit tbo mothM has not a> for been applied to the propagation
o f t e r t ia r y  hydroperoxides*
Similar preparations involving the roue wio** ^
EotHaao sulpfsoaatea an<5 tv & c o g o n  peroslfc la the presence
of excess of alkali have recently been carried «ul fcy
ZilXlems scat lltocoa (54}f too %m:Q t to at to & mttooc’ of 
fc e ito o y  o to  s m to to to  t o t o t o ^ f c i t t o t o  I r c t o t l ia p  o p t im a lly  
© a tiv a  S-4.M ip% i S iy ? fre p te i^ € o f Cu «. S W tro ty l)
iiooosrlfg^  etoyl ipmoss mm m t  stotoJfy tocsotam stojictocy:t 
mm I  ( /> to ito &mm m2 ito stotesato t? a ^to to  * to- n 
" t o :  5 t o la  i2 tm &  I  2t o f  &2  o a to to  r t o t o  : f  to* -a  oo
t o  a o a s c to  ta to  ils s  t o & is t lo r i  p c o a o e to  w lto  i; to c  a to o o t to u  
toloa rto Ms eo^^itoao C5S) tof^ t fcto^ eo af !rtona>* 
p o a o s if  sn  fey i t o  ia? -!« ticm . to to o c a  t o r t io c y  a lc o h o ls  m l  
SlXyto liytooto^  toTCrlto to ito pr rune > ®f mcm.m of ?M' 
c t o t o t o o  m U $  i t o  w m m itM -  t t o  o H y X
liy to o yg e i- e o lto c to #  I  s to ic s ^  o f  t t o  a lto c i to to to :O fc to to : 
© to  d ito c y X  to a c s lfo  1.0 a tto to o d - f v *  *
t o l 4  X to to  to e
.4 -
t  *$$■
to o is o  o f  i i t o & o t t o  coci t^ o & c ^ rx to a  r r t o t o l y
tet** "mmoo4 jl§  tto toS m5£isrda:it m  Co) ito yto cvy rto
m i  to * to *
f t o  m a t o i t o  t o im r n  c to c p l t o l l  fa c t r n f  t o t o " — 
|K o -o c lf%  f l f e t  rc o o rfc to  t o  I t o l s t o  m 2- m d r n  ( t o )  to o
nuS Coinaa (5?) ohevrocS that cSloaria*
tin d o r f ie is a d  m 3  V a lo r ’ s  c o i t i o n s ,  &3 in t r o d u c t io n .  o f  
the powerful elae troa attracting ^ joitro gr^ up- provoaio 
ci$-ctron. rsXcast by tho phohyl group* and heaco Inhibits
e lu o r id o *  h o w a fo r*  c a ia ly a a a  th o - r o s o t lo a  b y  t m  t fo m a t lo a  
o f tho pnft&ahXorldo io a ;
t lc c f io la  and D a ta rg *
Qricgeo sni Plot rich (53) ohorod taut tertiary 
alcohols reset vsry readily in iba presence of a trace of 
stscral aoid with corsair cried  hydrogoa pareuldof but rere 
mablo to obtain secondary i^dreperenicha by tula siothod# 
h o ^ o y c r*  f o s te r *  a h l ^ i l t o  ( 5 5 )  ohcaocl tfc £ t th e
oathcd s n  bo cxtsnfid to osoondasy aLceholo having an 
aroaatla group a ito o h o f ■. to tho * -& o rb c ; 1 a io u *  oaf that 
oarboarlio eotsrs of such alcohols sill also react aeder 
siriX&r eo&diUoad* to giro IiydrDporoaldoa in good yieldu* 
and of a high d zg ^ m  c £ purity*
It was suggested that these roactlma proceed by
r u c t i o n  1*  t i »  3 #  s b o U ® !® . She a o a t io a  o£  fc ta m ic
-> WOZl
w & w l§c izL® % * h s io r o ly s is i  l * e *
-V '-H f* "  ■ „
Tl ■:! f
r s r a  aeon  4- i f
2fc© tfvidoaea lor tills 0oiKbbialr>:i is so ioXIroas 
(15* rhe rate of r^ a c liO B  ©£ a lo u lio X c i cm2 i& e i r  o s ie r s
u.ober t lio ^ a  ^ o s i i i ic in s  a re  p a r a l le l le d  by ia o  e l^ o iro o . so-* 
leasing ability or the group 31 in Bon, and follows tlis 
reactivity socpoiiae ifvui 0 a  p*. B5* xims the most reactive 
si these. aLcaBoIo,, a m M y M ’Ol % m i l  react w ith  M  
•^•w'oiicn pcrcssi&o in iEo aMnxeo o-f asiu (it is possible, 
h&»’&ve? 9 . t lm i  M s  p a r t ic u la r  r e a c t io n  w ay p ro o o o d  b y  th ©  
s ^a liu n X a a | s o #  p *  19)  |  w ith  cE~{ 4 -rs s th o 2 5 y i^ 0 i^ l )— 
m o tlia o o X , a s rb o s J ta  io n s  are forced so  roaoily in c o n c e rn  
irsiod hyda^gon paroxlJ# oaaisisaing a trass of sulphur!© 
acad, that th# t^ &mym?iLdhi© forsod is i^seaiaieiy 
allyXaiad £uE<*ier# ©u& the oa!&y isalable product is til© 
d io lk p X  p e im id ; ^
(1 1 5 * Xh# p ro d u c t o f  tb s  r e a c t io n  b# iv*#e*i o p t ic a l ly  
a s tiT O  1 12J 3 j4 ^ t e t r ^ ^ t o ^ l - a a p h t I io l  o r  i t s  b yd re & e n  
p lit lio X a ts  e o o o o u ira io d  Eydx,o<g o ii p o x m id #  l a  id #  
eanplsieijr raoaaio bydraporozido^ the X * 2s 8 s 4~ 
1-ac^ Iitb y lira  ion beinn s u ffic io n tly  stable to  allow i t  to
B S ! a - »  * t , o  +  S 3C U  — s e e n  +  ; i , o
. . .  ; ■
_■;. . . i t e  ite r a t io n  o f t e t e t e  p r r te b m  ia  t t e  ^ m i l  a  
h^U.m:Mi t e t e 't m  a s fr te tr , rim  t t e i a f a  trc te n ls  in  . ....
r  f ,  * i  4 1  <* * M  * t e l m  “ *  . V *3 o t e r  p ;  a r t e  • n
i.j^ ^-.-a.4.>«..nti, Eifey no ‘'.iOi o../ aw ten am  »ni.a
t e t e a r  'te n , baa t e r t e i r i  o f M t e f S t e *
: t e t e t e U  ;^tttn.nen;n •&».•* nan r.tAw on w t.?ce,i ■ w.,w?
t e  I  a 4  E y t e t e  para T . n 4 ; ‘? r
I ^ t e i t e t e l t e i  s a y  Iso e t e / i t e i  t e  e lite s  | t e o
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waa sim m  by using toe e p tic a lly  e c tlw  ef&orida* 
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2 1 1  to e s e  r e a c t io n s  a rc  r e v a r s ib le *  and h y d r o ly s is
regonarntoo tha or hydrogen porasd&o*
( 25 .  P g g i ^ l e a ^
( a ) *  ? lg s a c .s i. . . j5 g ? n ^ ia t .
I n  g e n e ra l*  U q p ld  h y & o p e ro & d a a  h e ro  a  h ig h e r  
boiling point tom too eorraspoadtag dootiold* tat 
©operation by fractional dl&ttXlaitoa is fratfamily dXfOLoylt*
fcOiuuluj, the oon grvup la* la gaucral* leas lipdro|iiiiXo 
tom. the Oil group*
20.0 Xavyrr hoaolograe ef ell typo 3 oO aa^cma peroxides 
ore highly deta&abls, but &a the carbon and hsrdrosoa to 
ossygea ratio ±0 increased* the 6 tab Hit/ at the corpoaoio 
incro&se^fand ecay^tioaaX organic techniques as/ be 
aiaployed* in explosion tesssrd is always proseat, however* 
m d  prooautiers must always bo taboa to minimi so the effect 
of a possible dctdnaitoxw la aartieular, until through 
teats h trm  ®ham the teiger to be abssmt* the porosldoo 
should not'bo prepared or harolocl £& quantities proctor 
thaa a few Cea# 5} grcsaspa#
trnBirereni of the roleerlrr reflectivity of a 
mr * * of pcrccridec (62) has shorn the atonic rofractivity 
of the poro:d,dic osygen to bo 2*22 tnc** tith cm exalt aiiaa 
efum the OCH rp?oup is ooujivgiiod with a double bead, this 
being especially high in pero^enters
C i«  C hoa io fc l. . jr :? ? c :m a a .
L,Q&t iV^roperonidea aasw sane a&idic ohernaivr* and 
the Dodiua, potaooim or bariiEs mUts of mtmg have been 
isolated by ire&tao&t o f . the Iiyiaaporoxide w ith  the . 
oorroopcrrSin^ hydroxide* Sc&ac burlier;/ broroporcuxica 
with Iirqge groups attached, to the a-carbon atom* for ersnpXa
h p & P o p a sm ltta  C-56) m &  X * X ~ d ip h i^ X e to y X
i^dropsrooKlda CM) C& m t f boi?waF§ f § m  salts*
I¥ iJ 8®s?y en& d ia X b yX  p & a o x ld e a  and
byd&oporaet&ed toad to ©XXsi&ato bXooIisX of water rospeo-*
tltt©2yt la ton proaem® of all£aXi# fomlisg cm & o v& l 
coopowdG* Ite v s M m . m et M  La Mare Ces) to*© proposed 
to n  fb l lo g i ia g  u o c & c n iis a  f o r  t o t o  a o c a ^ p o o itio a s
32m y a l l ^ l  l^ c t a p ^ m if ie a  a nd  d lisU syX  p o roo d d e a  © re
M i r a t i o n  o f  a a  c ^ d U q r l  g t o i n g  e v e n t u a l l y  m h e M a c a t a l
o r Its li^dmiyoXs products# Ttoa* for example* L^eeaXyX 
l^dreparaslda deeaoposes o m ®tbly to give CMsydrmy^OjXG— 
epos^w ntodscess® *. m d  ® ^ n m ^ l~ 2 ~ p r o p g l  b y d ro p e rc a id e
y io ld o  phoao1 s a d  m a to n ©
Flwasoli end M s  ©o-aworfeoro C6L} f©lowing a suggestion 
b y  C :r£eg0© { 5 0 }  h@ m  p ro p o s e d  a  s s e to s im  f o r  to n  m id  
cd& £ l& m & of li^droposmidos* tMch touX&
s s t is fa o tO F il^  m e a n t  f o r  to ©  results obtained#-
m m it& m  to aciit u^ Htogoing 0^ 0 bond fission followed by 
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ugomgm (  ssetoyX (  o toyl /  p
T hus i n ease o f l-^ iox^rlatoyl I^ £ r0pexm l3et i t
s&graies rattier thaa the methyli s  to o
g ro u p  o r  h ^ d m ^ m  a to m ,
UMsr eertoto conc&tlom*, such as hl£$i temperature* 
hOTolycis of the ca^ganK^gea bou^ occurs to poroxtosa# • 
Kbrablum sad 2>@ La Her© (6G) have shorn that optically 
active X-ph©2^ 1othyl tart««*bnt5fi peroxide in thiophonol at 
12 5® gives a mixture of dcetopfaenon* m& X^ phesiyXeihaaol*
^ fig u ra tio n * by a 
raSiesla formed e ith er 
the thlopheaoi, or 
psa atom to give the earbonyl
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Xh® signatory aptitude- o f the groups appears in  th is  
case to ba Sisstsdler to  that daring ecifl catalysis ,
I.e. (6?)
(  K® / St <■ IX
V e r y  l i t t l e  w o r k  h a s  b o o n  r e p o r t e d  o n  t o o  m e c h a n is m .
of too reduction of organic peroxides, m & oechaniotlc 
cdUmiflcation of the various mothois available for 
redaction, would, at this stage, bo premature, althou^a the 
breed dotalla of some of the reaetiom ore apparent* In 
geiseral, hydroperoxide© arc mieh more readily reduced to 
the eorrespoMing alcohols than are diaUqrl peroxides, and 
the latter ©ospomids arc feacpoitily Inert under conditions 
r e a d i l y  l i v i n g  r e d u c t i o n  o f  h y d r o p e r o x i d e s *  T h e  s t o r e  
important r e a g e n t s  which tern bmm used arc dlscuasM 
b e l o w *
O o d l\m  a n ltM te *
J k c p a o u s  s o d lu s a  s u l p h i t e  r e d u c e s  m o s t  h ^ d r o p o r e z l c l c s  
s s o o t h l y  t o  t h e  corresponding a l c o h o l s ,  t h e  r a t s  o f  t h o  
r e a c t i o n  a p p a r e n t l y  d e p e n d i n g  o n  t h o  s o l u b i l i t y  e g  t h e  
h y d r o p o r o x I d a  i n  t h e  a q u e o u s  p h a s e *  X i s X I i y X  p e r o x i d e s  
a r e  i n e r t  u n d e r  a l l  c o n d i t i o n s  t o w a r d s  t h i s  r e a g e n t *
S o d i u m  h y d r o g e n  s u l p h i t e  I s  a c t  s u c h  a  g o o d  r e d u c i n g  a g e n t  
f o r  h y d r o p e r o x i d e s ,  m  I t  o c c a s i o n s  s i m u l t a n e o u s  e l i m i n a t i o n .
K h a r a s c h  e n d  h i s  c o - w o r k e r s  ( G O ,  © 3)  s h o w e d  t h a t  
t h e  a d d i t i o n  o f  s t y r e n e  t o  t h e  r e a c t i o n  t t t s c t o r e  o f  c ru o g r l 
h y d r o p e r o x i d e  m&  © o d iu m  s u l p h i t e  y i e l d e d  S - ^ p h e r s y le t h a n e  
s u l p h o n l c  s o l d  a n d  2- p f ^ l ^ S - ^ y d r c ^ y e t l a a r ^  s u l i ^ o n i c  a c i d ,  
a n d  c o n c l u d e d  t h a t  t o e  r e a c t i o n  p r o c e e d e d  v | §  t h o  f o l l o w i n g
ham oXiitc soohantssu**
 > Ih C .E a ^O * ♦  QIC  ♦  5 -§--0H
h
00
PhC*Meo0* + HO-S-O"* »ROH + ’6s&-om— — ->S0„^ u h ROQH 3
0 0
la  the analogous reduction o f wit!a sulphite
«t varying pi!* IM perlm  and fatibt <1*3) ©hewad that whereas
under neutral o r basic -conditions ons aiyrpu atom too
trii^ferrei, ueicl conditions teroXvec! transference o f both 
*«*
"%) stem  to ih@ sulphate formed
X '■* :*'*r' t t ' f  ;,;'H ,'h . '£ #  *» -  «'*, ** +  - tftl) S'*.. '•> -■, gtt
■‘S** t i W w y  . w w tw w m m r 1!  4 r# — W — l l  4 *  i ^ w V ' w v
la. the p a ra lle l east o f a % r^oporossd<kst the reaction  
m v& m im  would therefore bos
9  4  9 9BOOH + 33-5-011 Rdo-i-011 0*$~01I
Or
0  0
Os#^ »01| 4* HjO  ^ Oa -^QI-I •■ 4- BOH
d a  % o s .
Lithium, a lm tn fm  feydrldn and lith ium  boiretedpld£»
Eatio- m 3 Sutton (-71) have reported the redaction 
of a number o f hydroperoxides w ith lith ium  aluminium 
hydride* but allowed that d ia lk y l peroridea would react 
only in  b o ilin g  d i-b u ty l ether* i»e# at 105°| th is  
la tte r  reduction* however* involve hemolysis o f the
•0-0 bond, followed by abstraction o f hydrogen from the
hydride or tmm  the s o lv it*  to  give the alcohol•
Russell (72) has* in  fe e t* denrastroted that disUeyl 
peroxides are in e rt towards th is  reagent at lower 
temperatures* Lithium borobydrt&s has also bam used by 
K atie csssd Sutton (73) as a ©elective reducing ®£®at  fa r  
h y d ro p e ro x id e  g ro u p s  l a  h y d ro p e ro s y  c a rb o x y li©  a s te rs *
C atalytic  kydrooonaiion over pl&tlm m  or palladium  
hm  bmn used %  m m  workers (44) to reduce hydrops .-oxidas 
to  the corresponding alcohols* firns W illiams and Eo©her 
(54) have reduced o p tica lly  ©etiire 2-heptyl hydroperoxide 
to 2-hapisnoX*. the reduction apparently proceeding with 
X00$ retention  o f configuration# The method is  again not 
applicable to d ia B y l peroxides*
T 14 tsa ,.'*t 1 * r 4 •**> s's* * » * t  * »  _
SovoraX methods have been used to reduce hydroper­
oxides -to the corresponding alcohol by moans of motels 
dissolving v&th. evolution o f hydrogen, Jlumintua auaXgcsi* 
fo r s^ospXe* is  a scilocilv© reducing agent- fo r the hydro- 
per oxide group In  the presence o f a double bond {43}|
2& sodium oaolgaa w ill reduce te rtia ry  hydroperoxides* and 
d ia lk y l peroxides (74)* Kharasch (75) has reported the 
reduction o f c la ls y i peroxides with the rather un likely  
reducing agent ©odium in  s&solute ether} th is  reduction* ■
however* was probably effected whaa t !m cssrcoss of sodim  
was d e s tro y e d  w ith  ettuansX#
tif't hncll r?n$ f'H Ijaaaady33te&-.«^^^
Both sodium iodide (?£) and stannous chloride (77) 
have boon used, In the volumetrie estimation of !y droperoxidesf
tho salts in both cases acting as reducing amenta# Blia 
soliromi for both reactions is Important* and in the former 
ease, aoelie acid, acetic anhydride, m d iso^sroDanol have 
been used# Cricgea (7S) reporis the reduction of dial&yl 
per cod das with sodium iodide in glacial acetic acid, so 
that this m ethod &pp®mm to bo applicable to dialbyl
;e s *
p (79) hurt found that te rtia ry  
b^drcporozldea react w ith a large number of asla&0f to give
the corresponding aXcobola# fho reaction proceeds most
rapidly with tertiary nainest and least rapidly with primary 
aui&es, cthanolasina and phon^leno diaoino being exceptions 
to this rule# ' !s&cr is forsied curing the reaction, 
iddUh in the case of the latter twi compounds la ^ery 
violent if the sains is not present in largo excess* 
w is i l a r l y f  £4&Xsy§ io *s t§  and Yaughsm l  So) Sesre uecaapoaad 
dl~tart*«*butyl peroxide’ in. ti^-j^bu'tylasins to give ■ 
t art *~butaaol*
. Tom mechanism of th is  reduction is  unknown, but 
appears to  bo 'of the free rad ica l type, as the rate of 
polymerisation ©f styrene is  Increased i f  a a rd ll amount 
o f amine is  added as a secondary catalyst to- the b &©ii2sOy 1 
peroxide Initiating the reaction*
XVi&anee e x is ts  Case pages 31 -3 4  5 th a t the re a c tio n  o f  
alcoho ls  and carboxyl is  astern  w ith  con centrate! hydrogen 
peroxide pro© sofa by an 3 ,-X -llk o  mechanism* F a rth e r  
evidence o f. the sechaalsa invo lved  in  these reactio n s  
aouXS obviously be obtained by in v o o tig n tin g  th e ir  s tereo­
chem istry by the m e o f o p tic a lly  a c tiv e  rea c ta n ts *  
F a c s e is a tia n  accompanied by ®a&* degree o f in vers io n  o f 
oonfi m ira tio n  would bo expected to  occur d ic in g  the course 
of an G,,X reaction (coo page 10)*
.a i
Xus prim ary problem in m y in v e s tig a tio n  is  the  
c o rre la tio n  o f c o n fig u ra tio n  w ith  s ign  o f  ro ta tio n  in  ilia
and product* This is  usually achieved by lin ’rlng 
the two compound a react Ions c f fcnom elcreoapeci-
f ie lty , an established 3,4? reaction at the aqyramotric •
centre giving IDOf Inversion* or a reaction distant from 
the reaction centre f giving 100$ retention o f configuration* 
The alcohol^bytesporoxide system misfit appear, at f ir s t  
sight* tb  be p a rtic u la rly  suited to the second type o f tract- 
ment* boo nose the hfdroporonideo e ®  read ily  be educed 
bash to the alcohol by a varie ty  o f reagents* The 
assumption, however, th at reduction always involves oisplo 
0 0  fiss io n * m i therefore 100$ retention o f configuration* 
is  uajuotlfled (e *g *f Halpcrtn m d TmM*®  re a c tio n  o f
o f 41)* In  ths preaQ&t. ivork th is  probltm
'h m  bean solved by can elating the results of reductions 
with a lar£?s variety of resserrts*
fho roast ten of X~pu02yleif icnal mth hydrogen peroxide* 
tfleh has boon sort felly invorti^ „ f  is d e s c r ib e d  in 
detail to illustrate the uotliods etnployad, and the resuits 
chtzlmd with a nusber of other sleoliols are then presented* 
fhe reactions of sons phthrlates have bean in-
Yeatis&ted in a similar manner*
Arising f rcm this rcrfe* it has been shorn that a 
mother ef others ere aurprtair^ly r a m - t ir o  towards
par oxide and hydropo oxides,, giving i^droperoxldcs 
mS d is H y l peroxides respectively in  i^ oou y ie ld * The 
resu lts o f th in  type o f reaction w ith  active ethyl 
l^ phooyXothyX ether ore described*
DISCUSSION OF EXPERIMENTAL R3SULTS.
mtmtimiKt .,***•* m> «i^«^fci'Wili|) 'Wl»t^ giwtqiir, .ftrTtw|ltOTri'in i f«ii iwiC»iw|-ii >w*l<U)tt-m <ti imKuftndr w, ^t-WwriiTwTr f t r r
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m ore s o lu b lc  f r a c t io n
1 oti <vf* "f»b^
^ ,llOw ‘i|,i^ ii|,(fcMla'iri>i f h t iw w il1' Lui fli.i "nmiTtrt' "•  r n ^ f  ~ rf f-'-— ■«»■■■-- ~«*m* * m
( #} * *  iiTiS 4*V d iy l  h y d ro p e ro x id e  w t*o
p re p a re d  b y  th e  r e s o t io n  b e tw e e n  §wS hyd rogen , p o rsa d d o  
©ad ( ~ 3~  o r  C n y l t t l i a ^ X  r e s p e c t iv e ly *  i n  th e
prosano# of a tvm ® of coventrated asXptarte acid* Tim 
CiiJ
fetation of tha ^ droporosilb ohtotnod was opposite in
slip to that of the ©Xcotol from iMeh It had been prepared*^!
and greatly re&xod in magnitude* A mm&@r of such 
preparations* on a maaXX ©eslo btoatsa© the pradnst in not 
©table over long periods* i M  becmiso of the ©plosion 
iuanard accompanying the reaction* showed that th® ratio of 
icCli}/aCi) varied imd «>0#X4t the negative
©ign investing Xrrorciaa of sign of rotation# Th© '©ctnal 
vdus© of &(11)/&.(1) in Mna a^risonla were as ftftloi&os
2^pt* I  - 2 2 4 • 3 0 7 3 §
at 113 •*0#X1 «*0*X3 **0*07 «"C#X4 *»0#2X ««0#X3 «**0#X0 «*D*XX «C*X0 
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? il5*WNW»tiStoS
7h© active l^droparoxl&o wcas- reduced to the alcohol 
with 'a varioty of reagents* the product having a rotation (ill) 
opposite to>Xpi to that of the original ©lechol* end 
m i oil decreased in rxcnttuda*
The YsXnas for the ratio of cXiii}/bXil> were 
eonsiarsfc to wlthis the limit® of cmcrl&cntal error {coo 
tiMoJ* but aCiii3A£l3 varied botwoon. -0*01? m i  <~C*C4X 
of tbo vsriaiioa In UU)/&{i)*
Si
TV'*i 
i f t '
t #0*2§
• +0*33
M H I | |  , *0 *2 S
2a/3G Ae 021 M a H ^ l  p e t m i l e  " '* 0 *2 8
Sbto figures er# accurate to j; 0#0!L
f&% p8%j& **<*><*5 *!#**$ f&% fvt* ♦ ‘•Hf-nV« gtTvaPt *%•*#> H'**f
Th®  s o l i !  ( » } * t r i p £ m ^ t e t b 7 l  l o r i v a i t i r ©  im &  .
prepared ite m  U rn {~M^dr*^ro&idet te& erasing tho letter 
oo^ouM to rtaot with teipte^lmth^ol in  emetic acid 
isi the $rosam# of a t e i  of cmnmtr^d sulphuric aetd# 
Silo dlaH^l peroxide was ra&sod with Mae c M  aeotie 
mi1 to the alcohol* H*® iralua of a{Iii)/(4ii} cfettdmd 
is cpoiti in th® tehl®* /
? * •h'W^I lW%£i #»* *%'*?* ♦  <H*S *%I’S, «%•****$ {V*
Vary-little la.toow as yet of Hit meehmira of 
such reductions# m & it is difficult to & m  &w w n s & m im n
regarding the m m h m lm  fv o a the daseribod
itsvi# a ®  two medhaisiese which feiwo toon proposal for 
tha sulphite reduction# hy IMporin and Tasbo# m l  fcgr 
lltasssch# hm® tern described earlier {page 40}*. It is not
p o s s i b l e t  a t  t h i s  stags* t o  decide between these te a
s x e c h s n t js ^ s #  ISs w c s t s p *  t h i s  u s a a l i i ^ i i i s i  p s o p o s $ 3  b y  H o X p e x i A  
a n d  f a u k i  s s a ia s  u a X X t e e S y  i n  v i e w  o f  t h e  o p t i c a l  r t a o X t o
obtained* Alaof m  attempt to  a ffe c t tte  reduction o f
X-^®qyIstbyX w ith m l p t e *  U m l m  a t pH 0
sot 1 tqmxitod in  the fozw ticai o f acetophanonej $MXe at
p it $ m mixture of ©oetophe&om sad X^ar^Xeth&nal was
i^stood* fhsso results mmM  not readily bo m p td L m &
m  the basis of: the Bolportn ani fnubo mechanism* but sl^ it.
by loss o f a hyd^jpa «iomf from t h e  rad ical
B u p : a ,  ^ieH would be to rm &  &xAus w«*l«i *  «to
w* meduslaa proposed by H israjsh.
f u r t h e r *  Beosey* i n  u ^ t ^ X X s h s &  w o r k *  h a ©  s l w  t h a t
r e d u c t i o n  o f  X « p h o n ^ X o t h y X  % ir o p e s N S 3 d L d 0  M t l i  n e u t r a l  o r
IPa L h a X i n o  sadium s u l p h i t e  in IX* 0 n o l u t l o a  t r a n s f e r s  only 
mm o s y g c a  s to s a  t o  t h e  e h l p h & t e  £mm&^ 
It is* howror* possible to TOreral conclusions 
regarding tho sterecKshos&sixy of the reduction. With the 
25assibl@ e x c e p t i o n  of th@ X i t M m  s f c s d a l u s g  h y c t r l d c  
reduction* the ralu® of n(iii}/o{ii) has boon found to bo 
constent within tho aicparisisntal error in all the c^oriseais«> 
It would ®gp®w? safe to assume* therefore* that all those 
redactions imwlve 100% retention of configuration, as it 
is iifsrUy likely that the wide variety of reducing agents 
used slxould nil glim the ease degree of raocsdoetloa, or .all
glv® 1005’ Inversion,
I f ,  then, a »  j’-sauctiom proamA \d f t  IOC'S rateafcioa 
o f configuration., tyaro-jorast&j gr«2 ijXeoIiel o f tiia  sees 
sossfl^oratioa hanrs tha ssas alaa o f rc-tatioa, and, 
mmxaiac t&at tlio  t£oad.aita rotafcioa o f tho alcohol Is  44*3* 
( i t  15 (3 7 ), tha jsasinua ro tatio n  o f tlia  Iiydroporoxlds is  
about 140* C l, I )
ijMxL ©iT 'Ml# J*e?*iT'tS^I «nrf
4a the Talus 0f &(itt)/&(ii} is list depressed la 
ths redaction vim, trlpfre^ lmtftyl X-#*si^ Xeth$l peroxide f'
the etio a  e£ the d e rira tire  does not effaot the
aspstoti^r a t the molecule* M s  is  cofsp&iilsl® w ith the 
suggestion, that the wtMxtfLsXiaa of the t^ di’oparmlda proceeds
ter the 3**1 meehmlm as follow s*
■
.*. 4. •DO' -^TT
K lg O ^ t, > So0 ♦ i ly j *  |5^0-Cl0-<SI,I5u:ie ♦ I
^T P ’X T d  a n .
tyf^TV* '»^ V| ^ #
As reactions Cl) and CS) in the reaction tet
involve Inversion* end realties C2) imrolrcss retention of 
eonfi^ ira.ti.ont then inversion* which la aeeosapcoiad hy a 
h i# i degree o f raeesla& iion, m ist ts te  place during reaction  
(l)j the Jspdra^ eroKlde obtained In those ©rp^ ri^ onis 
reta ins bom 2 -  4S o f the ass»oix7  o f the starting  
m ateria l* This is  «MPto eompatihlo w ith the suggestion.
© f  m  S , f l  f m  m m t im  ( X ) *
i ! s # G ! i» t * a » - J " ig - - - - - - - >  n ^ o  ♦  n s - i ^ ’s ■ * ' ' ' " " >  r h . . c s x . t : o .< x > : i  ♦
Tm l o w  vmm* o f  « , ( U i ) / u ( i I )  obtained f o r  t o o
X l t o i m  a X u ^ t o i y a  b y & r X d a  i^ o < * i io t i o n  p^bobly r e s u l t s  f r o m  
t m  t o t a l  t o u t  t h i a  I s  t o a  b a s i e  o f .  t im r a a g o & t s  u s ^ 2 # 
aad. cm therefore catolyoa toe docoinpoaittsm of too 
t o  f o r m  a e e t o s f t d n o M  b y  t o s  m e c h a n is m ,  
c l a s a r i b o d  ^ - K o r j & l m  t s d  S o  x &  M a r ©  { § & ) §  ■ e s c e s s  o f  
l i t M y m  a l u s i n l y m  I ^ d d L d s  t o g m  r o d u e e a  t h e  t e t o s i e  t o
d s p r o s s i i g  i t #  o p t i c a l  p u r i t y  b e l o w  
t o o t  o f  t h e  a t o o b o l  © b t o t o o d  b y  d i r e c t  r o & a t i o %  ! * $ •
~  a  a  m
E* • ii-C-C-O-H »B3* ♦' o;r ■*• 0*5— >»-A«CS* ^  I Irtj% fsw *?***«*» i'«S i-S
C«) (^*)
■ A c e t a i tm m m  wm$ t o  f a c t *  t o o  o n l y  p r o t e s t  i s o l a t e d  
w h e r *  t o o  r e d u e t l o a  o f  X ~ p ! io a y X @ t o y X  t r i p h a r j y l n a o t h y X  p © r o x l d e  
m t s  a t t e s t e d  w i t h  s e d i i s a  m &  e t h a r s o l *  € in d  w a s  f o r a e d *
prooyz2&blyf by too above meoteal^w
T?A *»/■» ♦ $ i"n¥**** *■*■** /"•.** ft 14* * ! ** <9 *>*i 4"% Thf $TW t>fH.t' t^^  fif* *
l ^ a o t T y l ^ r o n m o l »
w a s  r e s o l v e d  b y  i h a  s & t h o d  o f
t o i r o i i o  a * d  r i t e s & a  £ 2 © > *  I n v o l v e s  t h e  f r o c t l e a a l
c r y a t a U i s a t i o m  o f  t b s  a t s ^ c l m t o e  s a l t  o f  t o a  h y a e o c & n
—£53—
g ssqaensa of rotations — «teeftsl fyaroperosiao
sleo lisl -  tm a ltm  o ro ra ll fcwenslan o f a t >33 02 
ro tatio n  aeeaa^mted tg  rm -s is a tifm , e.g»
. v f
x T*?-. t“«* v '"*** **♦*■ 'f** tr ttt ?   — ■ ms— .ufc.
Oil (i) 00H (ii) OH (ill)
' J a J ^  *1 0 *0 4 *  M n  -0 * 0 3 *  -0 * 2 2 *
4  1 )  4  31) <1*15
i£b@ r a t i #  « 4 i i i ) A ( i i )  was fm m i, to b# 0 *24 * w t i l le  
& { l i ) A 4 t )  v a r ie d  fro m  -0 *0 3 0  t o  -0 *1 3 *  and « 4 l i i } A * £ i )  
v a r ie d  fro m  -0 *0 2  t #  -0 * 0 0 *  J to o a la g  100^ r e te n t io n  o f  
■ ao iif ig a r a b io t i U rn  r e d a c t io n *  a lc o lK * ! m &I h y d ro —
pexmtd# o f the suss eiga o f rotation, hgre s im ilar 
configuration! also* &wcea£aQ th© Barters ro tation  o f 
1-ph^^lpropm ^L to  be -55*$* C^ f 1) C20)t the 
p is m li0 lim  the high sea to a  ro tatio n  «us& 230 e C l, 1)
Th§ formation of th e  l^Oroperosida la iherefors 
proceeding id.tfe Inversion W raocmiaatlon* tbs
!^& ?op© rcx ld< i . r e ta in in g  ©csn® 2 — H I o f  th e  a ^ p m e try  o f  th e  
ariglaaX cdu&hol* ftast this alcohol* as in tine case of 
Vpa^lcitbm0lf appears to react with c o n c e n t r a t e d  
l^ r^ rogsn peroselde by an S^JWHko mchsnissi*i i
X-fte^Xpropyl hy^roporoxlfis ho© not tern do scribed 
beforef i n  the provost m tk  it baa boon characterised by 
the preparation of it# tripbar^lnctb^l m d  
derivative®*
IW Tti^rgftb irfe m.o 1 *
ill# of' reaoitons wus ■ aaain siailar to that
cjrnlo;/^ <l for X"*&os^9t&fg^l« t^iosX insult3 are*
- t  *<>* ^  K % 3 0 ^  ^
*     j^<«;.^f*,.-tH *---- ---a h w f ix F r
o a  * o o ii  w  on
fc*J<P -k>X*4s C4;-3d **3U42* fep «*X#X&V
e l f  X) f t ,  X) C l,  X)
2» t li is  tii0  r e la t io n  aaqumeo ixx*o lw *9  o v e ra ll
o f  o f rot&fcio&t w ith  e e c m ^ m ^ is ^ ; raomiaatlan*
iha- value of aiil)A(ii) was is^ aia four*! ta bo 
witliii* tho XjUXt of a^rirMeit&l «?&*?* bat
w (ii)/i,C i) varioA batwom 0*0S m d  0*13 $ aM h&noo n C iiU /c il)  
varied batwstn 0*0X6 md 0*026* Tlis reoiftto of the
raumtiaaa am given in t h e ’ table:
Lctl^d of roferiioni Na^SO** 2ta/$DAe 3a/sX0Ae + E00X#
£*- w
aCiil..), ♦ 0*.S4 + 0.32 +0*23
^  C i i ) ■
Asstralng 130X retention of conflsurntion during the 
reduction, m  in the provloue eases, l-pho?tf3bHtanoX aad 
l^phoHyltetyX byaropermids of tho oonft^i-atioa have 
l i k e  s i  g a s  o f  r o t a t i o n *  A ls o ,  a a s u s in g  th e  ncsdsm x 
rotation of X^phm^XhtttmsI to ho {.&|^ . 51*4% tie h^Atwporc®**** *j^
4
lie apoin has a rorw hi|& mmttn^m rotation, of the order 
fU - XX6* Clf 1)*
As rscstioas Cl) m l  (2) involve retention, m i  
ramtloa (2) Involves retention. of eoofl£ura!tie&» romtlon
■mm
(15 zxiwt Ittcetoa tomlva tA .c -m .o a  o2 c»" litres', lea; 
clsot tie ipsoctot retaina cazso " to 411 of tie o c j^ x f^ y ; of
tho s te r ili ig  m tc n to i*
nochordoao nay bo consiaarod vM flh would oaeounf 
fo r  rc-sctlx i pm jooodiar XAll% ro to n tts a  ad eon ? i;yr\ :..I-:o« 
foa- f ir s t  o f thoso, i r m lv t r c  peotonrcfclon o f iV  h/d-:  .b-i 
poroaiuo follow s5 by mcXoop:; l l lo  at trie-: o f t!>o oled fo : on 
oa f&o prctonctod osleso fo  to  :dya tlia  iz / 'ro p :,ro o lfe  -  
iS-O-O-*! IS^COiAsa-l^
» c~n«*i  z> 5 - : - ' -  *• n „ o  + i f
i  'a  1!
soars mlifoly, at no ether evl&snca cedsts for t v  J o v-- 
ilea of a ys crri^  noXoailo by eocaadrefdFn  cf - nfillle 
cod c&octrcydlllc cx^ jaa* snd boocmo i t  v o f  in vo lve  
Iff:- retention of a vdim:ntiori* for the cono r.aaona, 
th o  u d a c m e  l r  r t o je t i o n i
b  ♦  i i  "
io  o n o lu fo f, o f  eloo boceooo i t  has boor* ifio m  CoO) t:ie t
o o if lf io u  I^Croifon. p o re e ifo  Cooa Dot oedrmpo i t a  crh/poa 
3 o
o l ' t i  *d> io* _ t l i o  r o o o t ia a  c o a l i t i o n s *cX
If, on tho other head, tho r-.ceil a: a proceeds by 
h o i o o c l ^ I o ,  o id y  th o  . f t  ‘o b r n b :  c o u ld  
r e s u lt  in retention of c o rf d e r a t io n , Cpcco lb), l * e *
H i OH
.''r
*i UisodhaaicD o f tills taps bad txxn postulated to
account f o r  tlio  lilph  reactivity o f  sscsiti^crol to o m 'H  
nouiral 333 i^Hroooa posmisa (33)* Hie reaction was
of l^ics^itatyX cldLool'H v.4th v a tor containing. 0*37/ ■
pstpc^cHion# Olio Sbisiou b / re a c tio n  hot;o vsi
this alealml m d  I^uiTspm percsddo containof no excess of 
I l U
T M o  io exrv title with tlio .sonpsticn that the 
re a c tio n  in  to iia  ease Involtroo Jfoo zroctianioa
Orio smtli^d'^1 and trlphor^dse - tgX derivatives* both 
m ®  cocr * 0.3, wore pr^trec* m<3 both woro found to hcw o  
tlio eooo oign of rotation aa tho !^ /clroporcioiOo* On 
their rccsyatallisatios^ a partial resolution oss obtained 
with both ccrpaunSa* Hio vdluo of ciCiii)A.{il5 io ooain. 
inH/prcoaod in tlio reduction via tho trlp^ iar^ ?lnct3^ /l 
derivative* mica Is apsiii v. aiiblo with tie tioehmlco 
oac^oatod for tho formation of tho forirativo <ShX)#
--:‘3
th e re fo re  c a rr ie d  out an the a lcoho l co n ta in in g  tho ^  ’o 
tracer* to cetorsiino the point of bond f is s io n *
was p r o p p e d  b j  th o  h p f . r o lp s ls
33 t /itb  o v e ra ll ro io n tio ri o f
e:ssf!,p:;r.:etis3 re s u lts ! H ien the  usual re a c tio n  ooxioaca 
wrn DpnUcf* to  l —C f^ & s p tt\•!}  aih&nol*.
,  .fleg**-**J » s * * ^ —.... .... j> 3 “ -'<|- • >*1^*0* r*X  1^
' ■ 0:1 ' " G01! Oil
i- :,]«  -dH.O®' is i j_  - S . :> i°  {(-,]..*** • • V 4-7 * J •»•.!'
( 1 * 1 )  c i *  1 )  c i f  1 )
Assudrsg r e ta it lo n  o f a a rH l^ ro tlo a  waring too  
red u ctio n * i t  fo llo r a  to o t ttxo fo rn a tla a  o f th e  
lipcHop/Drcotioo enoin lauo lvoo ro to n tic a  aocxpaaiod bo 
ro o rd o a td ix *  An la  a l l  tha previous saooo* a lc f  xol a l l  
r^Oroporossido o f  tbs  sora o ip a  o f ro ta tio n  fe es  i d  ;xoo  
o o e flp ia ^ tio s ii oloo* ggslzsL zz the  eaxdxaii ro ta tio n  o f  
ilxo a le o lio l to  bo d J -  -4 3 # 0 ° C]y 15* tlio  m nioun ro ta tio n  
o f  t d  I^3rorxjootitdo w i l l  to  nhout fa ]., 65® Cl* U #i j  *™*
I n  t i l ls  cooof th e  p ro lo o t rotedno gcdo C fia  o f the  
acw:w dnp o f iho  s to r tin g  n d o r ia l*  a r i ,  as w ith  X -phccr/l- 
bntesoX* th e  CLJL m ction lsn  is  the aocfooian n ro b .b lr  
liivolTO d in  d o  r o t a t io n  o f th e  l^ch o fo o o o ife*
X ~{S dloph llif I 5e tb p l hy&3pcaoaldo iiaa not boon 
aoooeibod b o fo ref i t  *xo3 boon e h a rc e to x ice l in  too p r/o o ^ t 
worn by th e  p re p a ra tio n  o f i t s  x o n td d p d  d e riv a tiv e *
** X- WiO OX v 1 i i0  tUOS 0 t* i$0p  i»»iU ilS-bSP
optiealpj active 4-a il&ffc^ phapgfliae thcooX* tZio crude
tgd xu oso ideo  end i t s  :;uro tx i4 io r ^ lo o t 'v l d e riv a tiv e  hota  
o to o e l the op, vosito siga of s t a t io n  to  th a t of the 
o i iX i ia i  u x to rm l#  but th e  Ii^ cror Cf*oxli1o could m t  bo 
obtained In the pur.1 state* end so reduction ©do omelet 
out®
i m i s l l m  •
X ia ilo r  e v ite ie c  to  th a t trvs llsb lo  i : i  th e  ease o f  
s&cchols oslstc* thet the roaBtlm bcfcisocri sore- oouta^llc 
esters oat !ydm/£;a poimicio procc >43 by on C.JL-libe
.v ‘i
ra o Iie rd o Q  Cpopoo 24^33 5* tX o o *  D o r le u *  l a  te r m b ld fm e  m e r l*  
fcrs cCmn that oifcictdXp active
!^ y Vo/pn. p’utbolotu roaoto w ith  H/firGpcsi porcudDo u lth  rctut>» 
tion of eorjfi^praiiori fxeccxmdsa by roeanlcatlon# Hero 
tjQ xlrt$ tb s a f aoparoBtX7 f the re a c tio n  is  proceeding v jd  
the 2 4  tioc
..:• :r-
„U0 !2o ma ^  o
i  i :e « a
a <*•; - " r
■■ht* «•• ® ... -% - 0 ^
4
-■■ w *‘"Q* II
* 0 '
a U - x a  + : K . c ; . n
», *«. * i« *: "T -v' *'*■
luua a  r e la t io n  m a la  O D m dllp be orpoct 3 to  .
prcaood bp r t ia o l  me th e  e c rh o ^ I £poupf but i t  is  hacm
t : o 4  fV m to rs  f c m x l n e  to o  a d .  n o c b m ls n  r.Xoo f c v o u r  t l x
* *
i  ro c c tla a  %
M i a tian p t irtoo to ^ o p a m  
aoJavl l^M m Q zm ±M 9 L ~ t & < c^lro^ rar^ LCc, 
oto ^to^ftoocD ^tooytootJ:^ to£oopcOT:dfo# -fre e  i t o  
looioopou toUDtolca of' tto c le c to lo * by ro a c tic a  i&th 
iV  -<■ o,/. paixs'dUD eooicdM o^ o o o iiji Ix/Cvo^pa e a tte m to #
1*. D r o t  ccspomfi m o  to ~ to  la  |;oad y lo ld j ep f ocoo 
to to ^ o x o a ito  raa  lo o ts ta a  toco  t to  ooaaad ro o o ila :^  
to^& thor ttotto saoo utoasojpto c ,  ^ r *  4^DtiIoroiU^i^'^l^'u>tlx>rX 
I^ o to p to  p lto to to t%  to^ayor* £a uosi&hle tnSas* t to  ecoto** 
tio o o  o f  t to  r  : c t l  . :,5 oto in£l&Pao coop 3  to #  a fto r  too 
p ^ o p ® at£m  o« ii, r  , ..;'/’on nteturo* ooaf ptottoto/# to  t t o  
Ito o x M o a  o f  pC X P ^to to to lie  ooIcU
A to to o ip to  t;/.. a o f eooctoroixt top  att3i:pto<l oo 
f u r t h e r  p :a>of t h a t  t to o ©  r o s ic t io a i i  a :;s ^ ;ia lio  pooaeou h j  m  
f.fXLloo Liiolitiiiacig naioDly, tho roaeiion boioaca itotopoo 
jK o o o a b o  o to  fo ix o  o a t o t i t a io u  e l l y i  t jy d ro ^ c a  p b t to fa fc o&« 
t o o  rc & c tX o u o  ia y o lt o a p  p 3 o :;m ^ la I ly l; r iO 'IA g I  
p lx t t to lto o  ix to  Ix p to o p o a  p b to ito s to  v s ro v o f
u:oo^oso3falf. tot tto os-rpoclcO. roo&Xto toxo ottalnod x-riUi 
CD Ct) l^ TiiaayX^ 3KootI^ laIly2* ■
X^.it>-2D«4»ciwOO# -*»& iuiiOkj-0 4*00 OUfi-pK-,:U<i.ji-ao* VvjoUCOu
0 0 3 x3 o f  t to  b to  u o f-u ilx s , o to  U 'm x £ o m  %f xi a eo to o o io i 
£ a it. i t o  X atb to  SGopooiu x?aula joxcsoaxco & £ ts £  t to  re a c tio n *  
a to  bofto ODcpOvOito w o ld  £jLvo tb o  acos Iiytoopc^^2£ a ^  *%
Cl) P i ------
’ ’ " f i - i . . 0 ?  I ,/«•;. ? V  .-Tsr “t-, *>*.*• . •***. ^  ^
••■> I u
r o?
V  -«bA» *
p:>«c:K ;i2ac;w :.::r,I O ^
• «■ -*v -v mP*.; b* U U. «■*
CD
Palo  ass fc x n i to  be th a  ©noo* T ip  p ioxxois iro n  
t i p ' ta x  ^ a c tio n s  boa & t o i le r  t o i l is a  p o in ts  end a a fro o ilo o  
in d ic e s , m d  id e n tic a l f l t r o ^ lo lo b  spontm * Prx s t tc a r i  
to poxpsro s iriptoxnXsobtoi torlv'ttvo in ooab coos 
re s u ltc -d *  i n  o l ie d x it o io o  o f  t i/ to o p p p  p e a ca rio o  o f  io r r n & ilo n  
of cu~tri2bxo2¥iiaot!:yl. pepcodao* llidor ailboa tadu 
c c a fitis x © * Ipxpxop^ t t o  o s to ip to p l fv rto to b ya  o f oacb teas 
i n f l a t e d *  m b  i t o t o  s o i i i o p  p o in t s  coto o ln o d  le a i t t o p  p o in t s  
fesod to  to  id c n M e a U
S io  ro io it io ito  o f titonro  bp t ip  t o l  ac to n  don is
-A «
Xcocr ito n  ilxa t o f a lcohols b-acaooo- o f t ie  Xco e lo o iro a  
o i i t o l t y  o f Itoo to ll toono Cp« PCs# Can ounp.io o f t to  
t o i  accp tio ti lain to sa  ■. e s ito i ls to i C;>* S I)  i£X5f sad into
eoab . C .jt i s  t : »  b tx in r l^ a .*  .a? ; :a « : ; ta ls s i l i a  c i i> 3 t l t a t lo 2 .
© S * . i i G * » G  C ^ w G  G G f c r U X *  l i ^ /  U f t i Q  - b K ^ ^ t f c l
w  ■*»
uaoo t& aro fcra  m da to  caaoo o tkaro  to  ro o s t r i t ! i
n-u looch llio  puu e ld a  iaoiaol;0#
m m  reac tions of I:;;dream peiTxtSa a id  al!^L
lau a  a a a ic d  out prrvlouod;/ l a  ucu tro l 
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CONCLUSION.
The following tables summarise the results obtained 
in the reactions of optically active alcohols, esters, and 
ethers, with nucleophilic peroxides, and includes the 
results of experiments carried out by other workers in this 
school.
(i)• The reactions of alcohols with hydrogen peroxide.
HDOH
Alcohol, HOH ( i ) R O O H  (ii)
Redn.
~ T2T t>ROII (iii) Result of
a-tetralol + 30.0°
i
0.00“ !
(1)
Ph-CH-Me +14.2°
OH
-1.45° —0 o 42 ° inversion 
+ racn.
Ph-CH-St + 10.84° 
OH
-0.93° -0.22° inversion 
+ racn.
Ph-CH~Pr - 51.4° 
i
OH
-3.42° -1.16° retention 
•* raciio
fr-nap-CH-Me *-48.9°
OH
-5.94° -4.42° retention 
+ racn.
Cl-C H. -CH*-CLH-6 4 | 6 a
OH
+9.10° Trityl deriv.
-4.8°
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X*n b&$gQ&$& jifatMiist# (1*5 g*)
w m  M . t o  90% % fe » g s a  p © x m I3 s  C?*S c * c u } 
e©nistotoi ooStos h^te&^aa ©srMiiate CX*§ &»} at 0%
A fte r 24 h r* a t th is  m  oppor © ito M i
s®p®ata& £te& too c lear o&Xsttoa* A fte r & ito to s r 33 tar* 
a t t »  t f i^ ra to ro  osatar tm# a iis i |  && ctocroal ossir&at 
yX&JSoa m  o i l  C0*7i i * )  m p ari o f tttU h  iiisiiXlM* 
t o p *  liD ^V to G G X  m s *# l&agsdog a  g la m o r  » a i 4 i %  m &  g lw to g
I^ & re p o re a d f& *  a g *  1*3505* * M c h f  
toraFer m . m s a iis to e it^ r lanaSycts*
t o  a t t e s t  t o  p re p ^ ? e  a  't r ip h jg s ^ lM t l js rX  i o r i r e i t o o  
o f ih ta  ©sspouni (0*20 g#)t tMitog (0*35 g*)
ia  .©oats© m M  CS cue* J* m ^ M M m  s fip M rio
ecld.<Q#G5 e»c*}f yifl&£@3 p s ^ s ii0
m*p* sM  ataeS tup* (0*S§ g*)
^  iraathgr&yl Oojd^r&ttw.TOa prepared fcj ceasing . 
ilia  Ii^€^0p€m2i i 6 (SO isg*) to  react « ito  (0*1 &•)
ia  ©cell© a d d  ( i  c«c*)f fa r  3 hr# et roaa
2ha oil iMeli s^arstoi wlma toe ©dalXen »  pourei lata 
water*(25 c#c»}9 did not o ato a ifrf hut m  ethereal extract
jrioXSoi m  o i l  (0*12 g*) oo lifilfiac l to  ice#
B a s E f s t a l l i s s s t la i  t & m  m pm m m  (SOS) e to s s io l
mzsM w <^7 ^  p&s&zlC 'y  r u p *  S 3-60 ' 
® & s te  d id  m %  $ & &  m e s a a l^ s ls *
(&)» .  I t * - ^ fc s z lr *  *v  c f l  " f X rX ?* • T “t  r * i t h t - la t
?%4&
¥"£%
A aoXuiii&i;a£ too %ai«gsi i^toslia (1*3 »g*to
of 1 ^ 'i^ i^ l^ ^ 'll^ M ll^ i. ato&sl iri iw l t^ ii^ p a  potoxI&o 
C?#S ©*$*} oonfc&totog i^ ctoa. lipCmgea css&omto C1#S &*) 
wr u p x p c x Z  at Q#* Mic^r IS- tow ©I tois to8pa?$t*a?o 
v I  3§ !m» at roro toopor&top®* tos oUtf ufipiti? to^ es* 
to lto  liisi aoparatoC w irs.rtot ■sit!i tffcor dilution
slto  wstor* and t !m  m t$ m &  wsmhoil wito mtoa* «aa dried* 
yielding a N^frrfb (0*43 g#| iffitol mm MtitiXtod
«-v>
a l^r^apar-szlde, tup*H0V0«w01 rs** a1" X*S332*.
S i i  ja s a & s r& g r l t o t o i & i l w  » a  p e r ju r e d  t o  to ©  a a »  
wi^  1&3 to&t fim  tod^pe^^da*
isslag toe im &ikm t tz m  to t s&oim rosetion ISO is©* l f aM 
smto^drol CO.*,1 0  g*)# Agsto m i pmrtog teto m  ©11
wsa & tnsetioa  stto nilmrt r m r i  of too nitor
m2 eeedtag wlto a s ia ll cs^atol of
xsBGto^ dcyl peroxide gfi^ n is soil# CfCI ng*)* I^ i^s to lX iastta i 
fr®  $Q& fiiptaus etomol jriet&ad ton dlol&grt por£g&-«Sot 
m*pm S3«*§0% stood swp* sito  a easspXe of too x a c t ^ d s ^ l .
o f to® l^dtopoi?€bddo oM atotll fesm too lecsMBrlo
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C „ ^ I„ „ 0 „  r e q u ir s s i C , 20.101 l ! t  5 .8 5 S ),4^/ 0> * *
Tim  f € a s  a M a i a a i  i n  i s a p s r l s i e a t s  C l )  a a i
( 2 )  I S o & t i c o l  u X t ^ ^ r i a l a t  a b s o r p t i o n  i s p o c i r a #  s u
o a  H i t  a a o a ^ a ^ t a i i  e u r ^ s #  _
C3 1 *  F h t b a t * ^ *
I & t x o a t i c a  m ? i i&  # i l i ^ r  © f  a  © o l u t t o a  a f
t i p d r o i p m  | f t * i h s l s t 0  ( 0 * 8  g * }  m i  a a i i ®  b y d r o s e a  © a s t e r n i s  
(0*8 g*J Sn §0% tiyimgaa porosis® (3 e*e»lf ^hi&h fmM basa 
* & X © w © &  to s s t s s d  a t  r a s a  t  v  r e t a r d  t e r  o a ©  w t o i *  y i o l & o i  
o n l y  a  i r s o o  o f  o i l  g i i d a ^  a  p o r o s s l& a  r o t a t i o n  w l t l i  s t s r a V  
• i i u / i i a s  p ’C^?‘v»a* l a  d d i f i t s A i o r i  a t  t b p  a c ja o e a ©  I s y s r  f r a m  t h o
©xlrasti^a g.tv© ib© jftftbalato* (0*61 $*)*
/  A"% "*“ *-* v* ns?1! *£ tf*?'&f*'$‘&l'*ri TT";Tr?i % ■»»»*•% *^ *1^ ^ ,giMiM<MM»ii*hw»ww«ifa«ai»liSiSVw'fijH&»«S«ii»£r*<i«*i#t«^^
JL © © U L y t to a  c -  p » p s i ' ^ ? l s l 2 a ' l s s ^ f l  l ^ & ' o s e a  p & t & s l & t s  
Ci.o i>.) asftesat® (1*0 g»5 in 30C5
l ^ r i r o ^ o a  y i a X c t e a  a  t m o s  o f  o i l  m i m & rm tlm
w i H i  € t S a a r *  a f t e r  o a o  m o l e  a t  0 # *  t e i f l X f l c a t i o a  a t  i l i a  
i M p s o u s  l i ^ s r  g a s m  t h o  r e a s b a a g e d  a s t e r  ( 0 * 8 8  a *  )
'Ttt® M a teo%l?3Ti o f  %| S t 3 f ^ 1 * * t r a —1/—Ms'tO t lT f i  It^b'O'DS!
Cl). Witti .gyttiooHS (aotitM tcdtMfigf . i>*siA'Ohiitaia*
■ X fS lS iia i^ iria^ i^^  (0 *3 0 - £ • )
wan irii^rmialy ©listen 'mWx m $£m  t^h m m  ^aislpfe:im©ia
Cl*.D g*} in  water (SO ©*©*)* fo r  12 to*# th * nJsi&iirs
t&ea ©arir&oiei w ltli etkor* Tim- vssfhc* cad fe is t  %? ran** 
ts ira a t y it© lis t © y fllsw  e l l  CCVtO S*) wfdcH s a lid if iu i on 
stirdlmv freidaesi with ©liaOTl is egrets *c.vo■■* 4>4MMMKM( •if*' ,***: •
X $ 2 s. S s4-*t©tr^^iiro^l^sepht^l wd&rvne# end
*  * »  <«M> ' * 4 ' ^ #  ' #'& te*X JX&flil Jhre ^
c a j *
A m TuM m  of tte xti# (8*5 g#) snfi ©©aim
i o l u o a ®  i i i a g t ©  < 1 * 0  g » )  t o  © g u t m ©  p y r i d i n e  ( 2 D  c * e * t
111) was ©Xlowod to  stani mmm t g b t #  I g ^ d t f i e i i i i o s *  with '
*H ioie I^feoaiaLart© aei& fdlte«#c! fcgr es&reetlon witSi otter
yielfea. Xs2*3*4M&erobyto^ Cu*23 g *)t S^K m yl
«#
u r e t t o a o  s.*p# m i s is s i m*p# 121%*
(3)» Miffi c V  " i h T.'dp^-Vdf# iii c~;iioauii
ji'i- ^Jf—^a’. v i  W r^ '**' >1 o f  X :2 i3 i4 -ta tr  .Hiyl byeM'©** 
psrazldo (0*5 g*) c&d oaloim %poptop!3ito C3*0 *>) in
aqueous pyridine Ca§ £*$•# Ssl)# wss ©Hawed to ©tan! Bt.
m m  tmp^mivm for 72 hr* Mentralismticm of His lyriains
with aiXcts IiyteKfdorie ©cidt followed by ©xfcmotlm witn
e ilis r  y io M a e  o -ta tra lo n e  {0*42 g *5 f 2 i4 -4 Ir d t i;o ^ 1S3y i  ■ 
!^isoas n»p.t  and s f  r o d  s .*p *  2 3 0 * -2 5 2 %  '
S m J M M -  4 2 £ M * ! 4  tzi..,_..d - ........ , o toa*
f J J S u i s S ^ ^
A c o lu tic a  o f : . t i y Or o i x nmMe  {1 *0  g * } 
mfl ealoliio. l:OToi»ospiit0 (3*0 g*) £ 0 watur {30 cue.) iix 
vigorously Ofxafoit for' 0 In** l&tra&ilon with other yielded 
fs;0H (D«M |>) giirlas & strong pm m dM ^ reaction to 
 ^v fr-iodide * p .r# 0a tron'tent with pfoengrl i|^cr/amto* 
tg U^utrl 3**p o;cX orathaae-'ifais obtained* s&*p*131%
<2 } *  3 S L l£ E 22:E 2___
k  s o l u t i o n  o f  h y d r o p o r o r t d a  i n  3 0 0
E o id  is tmst®Mot ttid a violent r e l a t i o n  
occors a  few  ml,antes a f te r  p rep ara tio n *
A solution of Oydropero^ifa (1*0 g*} In
250 hgpagfeospserous a d d  (0 *5  $*$■*> t  2«S sioX s*) was 
s a d n ta in o d  .a t r o «  t ^ p e r & t e r e  f o r  40  t e # t  c o o l in g  b o te s  
racplren darted the first 2 to* to pzwant the solution ffco 
boiling* 5atur&tlau of tlis solution with aoliom chloride 
followed fey 'attraction with other yielded a trace cf tort*** 
butanol* {0*05 g*}f characterised m  its K-phangi arothapc, 
xs*p» 120*0131%
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m a i l s *
C l) , tsrt,- 2 L k S m 2 2 M 2 -  ■ '
folmooa j^ a X p i'd A /X  ch lss id a  wm  properad by th e  
a M li le a  o f emsooa o f tM csayl c h lo rid e  to  toioeadi .&NtmXpfeinie
aoid* SJf^a^atlod o f the  oesociso c t  t h l^ m j l  ehlomi&e a t re~ 
fo e o?l preomers mM  rsc rys ta llicH & i Io n  o f  tdo rooldoo from  
limit potroloxm :gmr% ids sui mi:#! e&Xori&C, m*p*SIL**S7%*
1 solution of tc-rt»«» butyl h/drapscmide (0*3 je*d
p/XU 00.140 *X*U-«£ 4^ w / SOW C<£U».1 iiXUlSuy &«u**04i. WXtlp Oo^lUOpJ,
s t i r r in g  to  toluene x^smlpbliml ciJUrido C1#C g*}*
Mtor M  hr* a t roest tc ^ o r a tu r c , tuo siniaro was poupod 
into oueeo& of dilats; Ir/cumiliXorio acid* cad o^traotod with 
e td o r* *hs doled e a ira o i y ia M o d  a s o lid  (0*£3 p*}  vd ild i 
a fte r  ^ c r y s ta ll is a t io n  from  ameooas s ih sn o l had s#p *7 i—? 3°f 
sad miaou &#p* td tU  a sample o f jw ta L y l to luene g^ ih io -* 
i;dlpionaio# Ho sihor product could bo isolated*
C2>*
l~r&^l3tbyl liydropeimlde CX*4 g*) in. pyridiae 
Cl*? o*) was cautiously .added to toluene j^ouIohisyX
CX.0 m )
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